Partial digestion of liver with collagenase can provide a cell population composed of single cells (singlets), pairs of cells (couplets) or larger groupings (multiplets) [l]. The individual cells within the couplets and multiplets possess both gap junction and tight junction function. Studies with these polarised primary cells can be aimed, for example, at the biliary pole without a requirement for long-term culture [1,2,3].
Partial digestion of liver with collagenase can provide a cell population composed of single cells (singlets), pairs of cells (couplets) or larger groupings (multiplets) [l] . The individual cells within the couplets and multiplets possess both gap junction and tight junction function. Studies with these polarised primary cells can be aimed, for example, at the biliary pole without a requirement for long-term culture [1, 2, 3] .
Because of presence of the large population (-70%) of contaminating singlet cells, studies with hepatocyte couplets have been largely limited to microscopy. Examples are investigations of the distribution of fluorescent-labelled material [2, 3, 4] or electrophysiological investigations IS]. The present study was aimed at separating and purifying viable couplet (and triplet) cells from a mixed population of rat hepatocytes and is based on a centrifugal elutriation technique. This then offers an improved opportunity for biochemical studies of hepatobiliary function and malfunction.
Hepatocyte units (singlets, couplets and multiples) were isolated from male Wistar rat liver by limited collagenase perfusion in situ based on the method described by Gautam & A. [l] . The method was modified by reducing the collagenase (c1.
hvstolvticum, 0.287 U/mg, Boehringer Mannheim, Lewes) to 0.03% (w/v) and restricting the perfusion time to 4.5 min. The yield of couplet units was enhanced by further incubation of the remaining liver tissue at 37'C for 7 min. with 0.03% (w/v) collagenase solution.
Cell viability was measured by the exclusion of trypan blue [6] and units were counted using an improved Neubauer haemocytometer. If a single cell within a unit was not viable, units were classified as non-viable even if one component cell was able to exclude trypan blue.
singlets, multiples and dead cells by centrifugal elutriation. A standard elutriation chamber in a JE-6B elutriation rotor (Beckman RI/C Ltd., High Wycombe) was mounted in a Beckman J6-ME centrifuge. Hepatocyte units were separated by maintaining the rotor speed at 1100 rpm and sequentially increasing the flow of the elutriation medium (Krebs-Henseleit buffer pH 7 . 4 , 21"C, containing 0.1 g% bovine serum albumin, 0.1 g% glucose gassed with 95% oxygen/5% carbon dioxide).
were loaded into the elutriator. This preparation comprised 33.2 2 3.9% couplets (plus triplets). Of the loaded units (in Leibovitz-15 medium) 87% of the couplets and triplets were recovered in the collected fractions. during the slower flow rates (20-70 ml/min) followed by couplets (60 -80 ml/min), triplets (66-85 ml/min) and quadruplets plus small multiplets (80-90 ml/min). Dead units consistently eluted at lower flow rates than did viable units. In the range 64-80 ml the viabilities of these fractions were >95% and in peak fractions at 66.4 and 69.5 ml/min the enrichment of couplets and triplets reached 84.5 2 2.5%.
Viable couplets were then purified from Total hepatocyte units (2.41 2 0.44 x lo7 n-8) Singlet units eluted mainly isothiocyanate. These fluorescent cholephiles were added to couplet preparations following their incubation in culture dishes for 4h in Leibovitz 15 media [see 3 1 . Fluorescence microscopy revealed evidence of dilated canalicular vacuoles into which the cholephiles were secreted. Couplets accumulated cholyl-lysyl fluorescein isothiocyanate more rapidly than fluorescein as did couplets prepared without elutriation [3] . Electron miscroscopy on cells cultured as above and fixed with 2.5% glutaraldehyde-phosphate buffer pH 7.3 revealed units with morphology similar to freshly isolated singlet cells cultured in the same way (no evidence of cell blebbing characteristic of cell damage).
advantageous removal of dead > viable and single > couplet units thus enabling the purification of viable couplets in good yield. The principal contaminants are triplets which are functionally similar to couplets. The preparation is more suited, than is a mixed unit population, for biochemical studies on the function and dysfunction of canalicular tight junctions.
